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(54) Dry erase electronic whiteboard witii page-wide-array inlcjet printer 

(57) A device (102) for electronically capturing an 
image (108) on a whiteboard (100), storing the image 
and then putting the captured image back onto the 
whitel^oard (100) using dry erase ink in an inlqet print- 
head array The image capture portion of the device 
(102) may include an image capture array that is a 
whiteboard-wide-anBy of image capture elements. The 
image replace portion of the device (102) may include a 
whiteboard -wide-array of intqet printhead elements. The 
data storage portion of the device (102) may either be 
on the device or off of the device or both. The 
device(102) may also be capable of interactive white- 
board image manipulation from a remote location via 
the Internet, telecommunications, facsimile, infrared, 
modem, or other known electronic data transmission 
means. 
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Description 

HELD OF THE INVENTION 

[0001] The present invention relates generally to s 
the field of electronic whiteboards and more particularly 
to a dry erase electronic whiteboard with a page-wide- 
array or board-wide-array inkjet printhead mechanism. 

BACKGROUND OF THE INVENTION 10 

[0002] Whiteboards with erasable markers for inter- 
active discussions have widespread use in business 
and educational settings. There are also various types 
of electronic whiteboards and chalkboards available is 
that are capable of capturing the image on the board 
and transferring the image to a copier However, it would 
be valuable to be able to electronically put information 
back onto a whiteboard. For example, if a meeting, sem- 
inar or class has been suspended and resumed at a 20 
later time, it would be valuable to have the previous 
white board information put back on the board in order 
to continue the meeting or discussion. Alternatively, if a 
meeting must be moved to another room and recon- 
vened, it would be advantageous to have the informa- ss 
tion on the whiteboard automatically recopied onto the 
whiteboard in the new meeting room. It would also be 
desirable for a whiteboard to be able to electronically 
put charts, graphs, scanned information or other elec- 
tronically stored information onto the whiteboard for dis- 30 
cussion. It would also be desirable to have a solution 
that is adaptable to any white board. It is possible to 
electronically put information on a large, flat computer 
screen and then store, transmit or manipulate the data. 
However, this is an expensive and not widely available 3S 
solution. 

SUMMARY OF THE INVENTION 

[0003] The atx)ve and other aspects of the present 40 
invention are accomplished in a dry erase electronic 
whiteboard with a page-wide-array or board-wide-array 
inl^et printhead mechanism. Specifically, an electronic 
whiteboard is disclosed that is capable of scanning the 
surface of the whiteboard and storing the information 45 
rather than printing it out on paper. The electronic white- 
board use dry erase ink in a page-wide-array or board- 
wide-array inlqet printhead to put the information back 
onto the whiteboard at a later time. Alternatively, the 
electronic whiteboard may send the information to so 
another electronic whitetx)ard, to a storage device, such 
as a floppy disk or a CD to be retrieved later by the 
same or a different electronic whitetxsard and put back 
onto the whiteboard with dry erase ink by a board-wide- 
array inl^et printhead. Still further, the electronic white- ss 
board may electronically receive stored information 
from a computer, a fax. a floppy disk, a CD or other 
known means and electronically put the received infor- 
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mation onto the whiteboard using dry erase ink by 
means of a board-wide-array int^et printhead. The elec- 
tronic whiteboard scanner/inl^et printer head of the 
present invention may also be portable and usable with 
any standard whiteboard. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] The above and other objects, features and 
advantages of the present invention will be better under- 
stood by reading the following more particular descrip- 
tion of the invention, presented in conjunction with the 
following drawings, wherein: 

Rgure 1 shows an electronic whiteboard according 
to the present invention; 

Rgure 2 shows a flow chart of a procedure for an 
electronic whiteboard to receive information and to 
put the information onto the whiteboard according 
to a first ennbodiment of the present invention; and 

Rgure 3 shows a flow chart of a procedure for an 
electronic whiteboard to receive information and to 
put the information onto the whiteboard according 
to a second embodiment of the present invention. 

PI^TAI U ^P PK CRIPTIQN O F T H E PR ^FER RE P 
EMBODIMENT 

[0005] Figure 1 illustrates an electronic whiteboard 
100 with a whiteboard image capture/Inkjet printhead 
device 102. The whiteboard image capture/inl^et print- 
head device 102 may have an on/off button 114. a 
image capture or scan start button 1 16. an inl^et printer 
start button 11 8, at least one data input port 1 1 2. and at 
least one data output port 110. The whiteboard image 
capture/inlqet printhead device 102 may clamp onto the 
top and/or bottom edge 120 and 122 of a whiteboard 
100 and have motorized wheels that run along the top 
and bottom edges 1 20 and 1 22 of a whiteboard 1 00 dur- 
ing the image capture and image printing procedures. 
The whiteboard image capture/inlqet printhead device 
102 may have a visual sensor or tracking system 124 
and 126 for determining when the whiteboard image 
capture/inkjet printhead device 1 02 is near either end of 
the whiteboard 100. The image capture portion of the 
whitetx>ard image capture/in^et printhead device 102 
may include any known image capture means, such as 
for example, a CCD array that is a whiteboard-wide- 
array. Obviously, it would is not necessary to be a white- 
board-wide-array, but that would be the most efficient 
method of performing the image capture portion of the 
function. The power source could be an onboard power 
supply such as a battery or an AC power supply source. 
[0006] Inlqet printing mechanisms use inl^et car- 
tridges, often called "pens, which shoot drops of liquid 
colorant, referred to generally herein as "ink." onto a 
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page, document or other printing surface. Each pen has 
a printhead formed with very small nozzles through 
which the ink drops are fired. To print an image, the 
printhead is propelled back and forth across the page or 
surface, shooting drops of ink in a desired pattern as it 
moves. The particular ink ejection mechanism within the 
printhead may take on a variety of different forms known 
to those skilled in the art. such as those using piexo- 
electric or thermal printhead technology. For instance, 
two earlier thernnal ink ejection mechanisms are shown 
in US. Patent Nos. 5,278.584 and 4,683,481, both of 
which are assigned to the present assignee, Hewlett- 
Packard Company and are incorporated herein by refer- 
ence. 

[0007] In a thermal ink ejection system, a barrier 
layer containing ink channels and vaporization cham- 
bers is located between a nozzle orifice plate and a sub- 
strate layer. This substrate layer typically contains linear 
arrays of heater elements, such as resistors, which are 
energized to heat ink within the vaporization chambers. 
Upon heating, an ink droplet is ejected from a nozzle 
associated with the energized resistor. By selectively 
energizing the resistors as the printhead nnoves across 
the page, the ink is expelled in a pattern on the print 
media to form a desired image (e.g., picture, chart or 
text). A page-wide-array inlqet printer includes a printer 
element defining a printhead with thousands of nozzles 
that span the entire page width. In the present invention, 
the printer element would preferably have a whiteboard- 
wide-array defining a printhead with a predetermined 
number of nozzles that span the entire height of a white- 
board 100. 

[0008] The whiteboard image capture/inl^et printer- 
head 102 travels along a media path adjacent to the 
printhead to receive character or graphic markings. Typ- 
ically, a whiteboard image capture/inl^et printertiead 
102 accelerates from rest to a constant velocity. To opti- 
mize print speed nozzle timing is controlled to respond 
to changes in the whiteboard image capture/inl^et print- 
head 102 velocity. A sensor positioned in fixed relation 
to board-wide-array printer element detects the white- 
board image capture/inl^et printhead's 102 actual 
velocity Actual velocity is fed back to a printhead con- 
troller which compares actual velocity to a rated con- 
stant velocity If actual velocity is slower than the rated 
velocity, then nozzle timing is adjusted to be slower than 
a rated timing. If the actual velocity is faster than the 
rated velocity, then nozzle timing is adjusted to be faster 
than the rated timing. The nozzle timing versus velocity 
concept is taught in U.S. Patent Number 5.719,602. 
entitled Controlling PWA in^'et nozzle timing as a func- 
tion of media speed by David E. HacMeman. assigned 
to the present assignee, Hewlett-Packard Company. 
[0009] In a first emfcxxliment. as shown at element 
202 of the flow chart of Rgure 2. the operation may 
include the whitet)oard image capture/int^et printhead 
device 102 moving from one side of the whiteboard 100 
to the other while the image 108 on the whitetsoard 100 


is scanned or othenvtse captured by the whiteboard 
image capture/inlqet printhead device 102. Next the 
captured data is stored at 204 in either a buffer. RAM or 
another form of on board memory, sent to a floppy disK 

5 sent to a computer or otherwise sent to memory. When 
the session is to be resumed, the same or a different 
whiteboard image capture/inl^et printhead device 102 
may retrieve the data from memory at 206. Once the 
data is retrieved from memory, the whitetx>ard image 

10 capture/intget printhead device 102 may put the data 
back onto the whiteboard 100 with dry erase ink using 
whiteboard-wide-arrays of Inkjet elements. 
[0010] Another embodiment of the present inven- 
tion, as shown in the flow chart of Figure 3, may include 

IS the whiteboard image capture/int^et printhead device 
102 receiving electronic data from a computer via a 
serial or parallel cable, infrared communications, radio 
communications, telecommunications, modem. Inter- 
net, floppy disk, CD, or other known data transmitting 

20 means at 302. Next the whitetx>ard image capture/in^et 
printhead device 1 02 may put the received data onto the 
whiteboard 100 with dry erase ink using whiteboard- 
wide-arrays of inl^et elements as shown at 304. 
[001 1 ] Also, the present invention may be an inter- 
ns active image capture and Inkjet printhead device that is 
capable of receiving data input real-time from a remote 
location via a modem, telephone, facsimile. Internet 
communication line or other known real-time means of 
electronic data communications. In such a system, the 

30 image capture device may be able to save various ver- 
sions or revisions of the data 1 08 on the whiteboard 1 00 
for future review and or it may be possible for remote 
session participants to manipulate or add to the data 
108 on the whiteboard 100. 

35 [0012] The foregoing description of the present 
invention has been presented for purposes of illustration 
and description. It is not intended to be exhaustive or to 
limit the invention to the precise form disclosed, arKi 
other modifications and variations may be possible in 

40 light of the above teachings. For example, the inlqet 
printhead portion of the whiteboard image capture/int^et 
printhead device 1 02 does not have to be a whiteboard- 
wide-array of inl^et elements. However, such a device 
woukj be less efficient as it would take a signrficantiy 

45 longer time to put the innage onto the whiteboard 100 
and may have to make several passes back and forth 
across the whiteboard 100 to put a large or complex 
image onto the whiteboard 100. Also, the present white- 
board image capture/inl^et printhead device 102 may 

50 be either portat)le and capable of attaching to the top 
and/or bottom edges 120 and 122 of any whiteboard 
100. or it may be permanently attached to a whiteboard 
100. Further, the functionality of the whiteboard image 
capture/inl^et printhead device 102 may be controlled 

55 remotely by a computer, by infrared, or by other remote 
control means, rather than by user touch on/off 114, 
scan 1 16, and copy 118 buttons. 
[001 3] The embodiment was chosen and described 
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in order to best explain the principles of the invention 
and its practical application to thereby enable others 
skilled in the art to best utilize the invention in various 
embodiments and various modifications as are suited to 
the particular use contemplated. It is intended that the 5 
appended claims be construed to include other alterna- 
tive embodiments of the invention except insofar as lim- 
ited by the prior art. 

Claims 10 

1 . A whiteboard image capture/inkjet printhead device 
(102) for electronically capturing an image (108) on 
a whiteboard (100) and putting a stored electronic 
image onto a whiteboard (100) having a predeter- is 
mined width, said whiteboard image capture/in^et 
printhead device (102) comprising: 

an electronic image capture an^y; 
an Inkjet printhead array; 20 
an electronic data storage; and 
a means (104, 106) of attaching to said white- 
k>oard (100) and moving said whiteboard image 
capture/inlget printhead device (102) across 
the width of said whiteboard ( 1 00) . 25 

2. The whiteboard image capture/inlqet printhead 
device (102) according to claim 1, wherein said 
electronic image capture device is a CCD an^ay 

30 

3. The whiteboard image capture/inkjet printhead 
device (102) according to claim 2, wherein said 
CCD array is a whiteboard-wide-CCD array. 

4. The whiteboard image capture/inl^et printhead 3S 
device (102) according to claim 1. wherein said 
in^et printhead array is a whiteboard-wide-array of 
inl^et nozzle elements. 

5. The whitet)oard image capture/inlqet printhead 40 
device (102) according to claim 1, wherein said 
inlqet printhead array uses dry erase ink to put said 
stored electronic image onto said whiteboard (100). 

6. The whiteboard image capture/inl^et printhead 4S 
device (102) according to claim 4, wherein said 
Inkjet printhead array uses dry erase ink to put said 
stored electronic image onto said whiteboard (100). 

7. The whiteboard image capture/inl^et printhead so 
device (102) according to claim 1, wherein said 
electronic data storage is a buffer. 

8. The whiteboard image capture/inlqet prirrthead 
device (102) according to claim 1. wherein said ss 
electronic data storage is a RAM. 

9. The whiteboard image capture/inkjet printhead 


device (102) according to daim 1, wherein said 
electronic data storage is a floppy disk. 

10. The whiteboard image capture/inl^et printhead 
device (102) according to daim 1, wherein said 
electronic data storage is a CD. 
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